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L4 ANSWER 1 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Oligomeric compounds and excipients 

AB The present invention provides method of optimizing the efficacy and 
potency of antisense compds . In certain embodiments, the invention 
provides assays useful for determining favorable oligonucleotide 

characteristics 

and excipients for improved cellular uptake. 
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L4 ANSWER 2 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Synthesis, immunological activities, and scavenging ability toward 
superoxide anion of ( 1 -> 3 ) -p-D-pentaglucoside and its 
epoxyalkyl derivatives 

AB Two epoxyalkyl ( l->3 ) -p-D-pentaglucosides were synthesized via 
acetylation, glycosidation, oxidation, and deacetylation of 
( l->3 ) -|3-D-pentaglucoside . The immunol . activities (superoxide 
anion production activity, phagocytic activity, and lymphocyte proliferation) 
and scavenging ability toward superoxide anion of 
( l->3 ) -p-D-pentaglucoside and its epoxyalkyl derivs. were 
compared. Superoxide anion released from human blood monocytes was 
measured by the reduction of f erricytochrome c. Phagocytosis by peritoneal 
macrophages was detected through a teal ingesting that measured the 
chicken red blood cells (CRBC) . Lymphocyte proliferation was determined by the 
MTT method. The scavenging ability toward superoxide anions was evaluated 
by means of chemiluminescence (CL) . The results showed that epoxyalkyl 
( l->3 ) -p-D-pentaglucosides had a little higher immunol. 
activity and scavenging ability toward superoxide anion than 
( l->3 ) -p-D-pentaglucoside, which indicated that the reducing 

end of the oligoglucosides was quite important for maximum biol. activity. 
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AU Huang, Gang-Liang; Liu, Man-Xi; Mei, Xin-Ya; Wang, Ying 

CS Key Laboratory of Biomedical Photonics of Ministry of Education, Huazhong 
University of Science and Technology (East Campus), Wuhan, 430074, Peop. 
Rep. China 

SO Bioorganic & Medicinal Chemistry (2005), 13(12), 3873-3877 
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L4 ANSWER 3 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Therapeutical treatment with oligo-beta- (1,3) -glucans, drugs used in 



said treatment 

AB A therapeutical method comprising administration of a composition comprising an 
amount of oligo-p- ( 1 , 3 ) -glucan and a pharmaceutical^ acceptable 
carrier, to a human being or to a warm-blood animal suffering from a 
disease selected from the group consisting in a tumor, a cancer, a viral 
disease, a bacterial disease, a fungal disease, a disease of the immune 
system, an auto-immune disease or a disease related to a deficiency of 
immunostimulation, wherein the amount of oligo-p- ( 1 , 3 ) -glucan is 
effective to treat the disease. 
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L4 ANSWER 4 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Characterisation of the Anticoagulant Properties of a Range of 
Structurally Diverse Sulfated Oligosaccharides 

AB In this study, 17 sulfated oligosaccharides were assessed by the activated 
partial thromboplastin time (APTT) test for their anticoagulant activity 
and nine were found to exhibit significant activity. Chain length, 
monosaccharide makeup, and linkage all appear to be critical factors in 

determining 

anticoagulant activity, with the most active compds . being five- to 
sixfold less potent than unf ractionated heparin (UFH) . 

Phosphomannopentaose sulfate (PI-88), one of the most active sulfated 
oligosaccharides and a promising anticancer drug, was selected for further 
study. PI-88 gave a more linear APTT dose-response curve and displayed 
less patient-to-patient variation than UFH, with its activity being 
neutralized by protamine sulfate. However, PI-88 showed considerable 
species-to-species variation in its anticoagulant effect. It was found 
that PI-88 acted as an anticoagulant by enhancing the ability of heparin 
cof actor II (HCII) to inhibit thrombin, and did not act via antithrombin 



Ill (AT-III) in either inhibiting Factor Xa or thrombin. PI-88 also 
mildly prolonged the prothrombin time (PT) , while it had no platelet 
pro-aggregatory activity, nor did it demonstrate direct fibrinolytic 
activity. Thus, PI-88 represents a potential antithrombotic agent 
deserving further study. 
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CS Research and Development Unit, Australian Red Cross Blood 
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SO Thrombosis Research (2001), 103(4), 325-335 
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ANSWER 5 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 

Oligosaccharides, a process for preparation thereof and pharmaceutical 
combination containing the same compounds 

This invention relates to the oligosaccharides with enhancing immune and 

antitumor activity. The described oligosaccharides have a main chain 

consisting of 3-14 sugar residues and side chains consisting of 0-4 sugar 

residues. The sugar residues are either the same or different. The 

described sugar residues on the main chain are linked through 

1->3P or 1->4P linkage. The described side chains 

are linked with the main chain through l-»6p or 

l->6cc linkage. The described terminal group is hydroxyl or 

Cl-12 alkoxyl group. This invention also involves the preparation of the 

described oligosaccharides, in the process 1, 2 : 5, 6-di-O-isopropylidene 

glucose is used as the starting material and the glycosyl acceptor and 

acylated sugars are used as the glycosyl donors for the preparation of said 

oligosaccharide. In addition, the pharmaceutical composition of the described 

oligosaccharides and their use as enhancing immune and antitumor agents, 

and as health maintaining products are involved. 
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L4 ANSWER 6 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI p ( 1-3 ) -Glucan diagnostic assays 

AB Methods of isolating p ( 1-3 ) -glucan or p ( 1-3 ) -glucan-containing 

organisms in a sample, or of detecting the presence of p ( 1-3 ) -glucan 
or p ( 1-3 ) -glucan-containing organisms in a sample, utilizing binding 
agents for p ( 1-3 ) -glucan, such as LacCer, GalCer, 

globotriaosylceramide and asialoganglioside-GMl , are described. Methods 
of diagnosing fungal infection, by detecting p ( 1-3 ) -glucan or 
P ( 1-3 ) -glucan-containing organisms, are also described. Antibodies and 
kits useful in the methods are also disclosed. 
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L4 ANSWER 7 OF 8 HCAPLUS COPYRIGHT 2010 ACS on STN 



TI Immunosuppressants containing heated carbohydrates having 
p-1, 3-glucoside linkage 

AB Immunosuppressants contain heat-treated linear carbohydrates having 
p-1 , 3-glucoside linkage, e.g. curdlan hydrolyzates , as active 
ingredients. The action of immunosuppressants is based on suppression of 
lymphocytes. Curdlan hydrolyzates, prepared by decomposition of curdlan with 
HC02H and subsequent heating in H20 at 100° for 10 min, 

significantly decreased nos. of viable B- and T-lymphocytes in incubation 

under stimulation with LPS and ConA, resp. 
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TI Immunosuppressants containing heated carbohydrates having 

p-1 , 3-glucoside linkage 
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TI Structure and activity of sulfated alkyl oligosaccharide having potent 
anti-HIV activity 

AB Hydrolysis in dilute HC1/DMSO of curdlan gave mixture of 

laminari-oligosaccharides, which by column chromatog. with 
charcoal/EtOH-H20 gave laminaritetraose (I). Biochem. selective anal, by 
enzyme of curdlan gave laminaripentaose (II). Treatment of pure I with 
AcOK/Ac20 gave peracylated laminearitetraoside (III) (P/a ratio 
3.2-3.8), which with alkyl ales, by SnC14 catalyst gave peracetylated 
alkyl laminaritetraosides, V, VI, VII and VIII in 45, 55, 54 and 28 % 
yields, resp. Similarly, pure II gave peracetylated laminar ipentaoside 
(IV), which with alkyl ales, similarly gave peracetylated alkyl 
laminaripentasoides IX, X, XI, XII and XIII in 50, 54, 47, 55 and 70% 
yields, resp. Sulfated alkyl laminaritetraosides XIV, XV, XVI and XVII 
were synthesized by treatment of, V, VI, VII and VIII treated with 
NaOMe/MeOH, with N-S03 /Pyridine . Similarly, sulfated alkyl 
laminaripentaosides XVIII, XIX, XX and XXII were synthesized. The 
anti-HIV activity of XIV-XXII was measured by using curdlan sulfate as 
reference The anti-HIV activity of XIV-XVII decreased with shortening of alkyl 
portion under 8 of carbonic number EC50 value of XIV and XV was 24 and 14 
M-g/mL, resp. EC50 value of XVI and XVII was 3.2 and 3.3 ng/mL, 
resp., which was significantly lower than that of XVIII-XXII, resp. 
Structure of laminarioligosaccharides having more than pentasachar ides was 
important for high potent anti-HIV activity. XVIII and XIC having 
(+)-2-octyl and (-)-2-octyl portion, especially, both showed similar anti-HIV 
activity. Cytotoxic effect of all compds . tested was low. Usefulness of 
laminaripentaosides is discussed as anti-HIV active agents. 
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L7 ANSWER 1 OF 3 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Therapeutical treatment with oligo-beta- (1,3) -glucans, drugs used in 
said treatment 

AB A therapeutical method comprising administration of a composition comprising an 
amount of oligo-p- ( 1 , 3 ) -glucan and a pharmaceutically acceptable 
carrier, to a human being or to a warm-blood animal suffering from a 
disease selected from the group consisting in a tumor, a cancer, a viral 
disease, a bacterial disease, a fungal disease, a disease of the immune 
system, an auto-immune disease or a disease related to a deficiency of 
immunostimulation, wherein the amount of oligo-p- ( 1 , 3 ) -glucan is 
effective to treat the disease. 
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L7 ANSWER 2 OF 3 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Oligosaccharides, a process for preparation thereof and pharmaceutical 
combination containing the same compounds 

AB This invention relates to the oligosaccharides with enhancing immune and 
antitumor activity. The described oligosaccharides have a main chain 
consisting of 3-14 sugar residues and side chains consisting of 0-4 sugar 
residues. The sugar residues are either the same or different. The 
described sugar residues on the main chain are linked through 
1->3P or l->4(3 linkage. The described side chains 
are linked with the main chain through 1^6p or 
l->6a linkage. The described terminal group is hydroxyl or 

Cl-12 alkoxyl group. This invention also involves the preparation of the 
described oligosaccharides, in the process 1 , 2 : 5 , 6-di-O-isopropylidene 
glucose is used as the starting material and the glycosyl acceptor and 
acylated sugars are used as the glycosyl donors for the preparation of said 
oligosaccharide. In addition, the pharmaceutical composition of the described 
oligosaccharides and their use as enhancing immune and antitumor agents, 
and as health maintaining products are involved. 
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TI Structure and activity of sulfated alkyl oligosaccharide having potent 

anti-HIV activity 
AB Hydrolysis in dilute HC1/DMSO of curdlan gave mixture of 

laminari-oligosaccharides, which by column chromatog. with 

charcoal/EtOH-H20 gave laminaritetraose (I). Biochem. selective anal, by 
enzyme of curdlan gave laminaripentaose (II). Treatment of pure I with 
AcOK/Ac20 gave peracylated laminearitetraoside (III) (P/a ratio 
3.2-3.8), which with alkyl ales, by SnC14 catalyst gave peracetylated 
alkyl laminaritetraosides, V, VI, VII and VIII in 45, 55, 54 and 28 % 
yields, resp. Similarly, pure II gave peracetylated laminaripentaoside 
(IV), which with alkyl ales, similarly gave peracetylated alkyl 
laminaripentasoides IX, X, XI, XII and XIII in 50, 54, 47, 55 and 70% 
yields, resp. Sulfated alkyl laminaritetraosides XIV, XV, XVI and XVII 
were synthesized by treatment of, V, VI, VII and VIII treated with 
NaOMe/MeOH, with N-S03/Pyridine. Similarly, sulfated alkyl 
laminaripentaosides XVIII, XIX, XX and XXII were synthesized. The 
anti-HIV activity of XIV-XXII was measured by using curdlan sulfate as 
reference The anti-HIV activity of XIV-XVII decreased with shortening of alkyl 
portion under 8 of carbonic number EC50 value of XIV and XV was 24 and 14 
M-g/mL, resp. EC50 value of XVI and XVII was 3.2 and 3.3 |xg/mL, 
resp., which was significantly lower than that of XVIII-XXII, resp. 
Structure of laminarioligosaccharides having more than pentasachar ides was 
important for high potent anti-HIV activity. XVIII and XIC having 
(+)-2-octyl and (-)-2-octyl portion, especially, both showed similar anti-HIV 
activity. Cytotoxic effect of all compds . tested was low. Usefulness of 
laminaripentaosides is discussed as anti-HIV active agents. 
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TI Structure and activity of sulfated alkyl oligosaccharide having potent 

anti-HIV activity 
AU Katsuraya, Kaname; Uryu, Toshiyuki 
CS Inst. Ind. Sci., Univ. Tokyo, Tokyo, 106, Japan 
SO Seisan Kenkyu (1996), 48(3), 165-8 
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L8 ANSWER 1 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Method for production of oligosaccharide from Laminaria japonica by adding 
the cultured medium of escherichia coli transformed with vector 
plkl08s (kf cc-11303 ) or endo-beta-1 , 3-glucanase produced therefrom into 
laminarin isolated from laminaria japonica 



AB A method for production of oligosaccharide from Laminaria japonica is 

provided, thereby rapidly and high efficiently producing oligosaccharide 
from Laminaria japonica, which oligosaccharide is useful for food and 
medicine and food industry. The method for production of oligosaccharide from 
Laminaria japonica comprises the steps of: culturing Escherichia coli 
transformed with a vector pLK108S (KFCC-11303 ) in a medium; recovering 
endo-beta-1 , 3-glucanase from the supernatant of the cultured medium; extracting 
dried Laminaria japonica with hot water; adding ethanol into the extract of 
Laminaria japonica and centrifuging it at 5000 rpm for 20 min; 
sequentially filtrating the supernatant of the centrifuged culture medium 
with 0.1 -m2 membrane, 100kD membrane and lkD membrane to obtain the 
filtered active fraction; subjecting the active fraction to gel filtration 
to isolate laminarin; and adding the cultured medium of Escherichia coli 
transformed with a vector pLK108S (KFCC-11303) or endo-beta-1 , 3-glucanase 
produced therefrom into the laminarin isolated from Laminaria japonica, 
wherein the oligosaccharide is laminaribose or laminaripentaose . 
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TI Method for production of oligosaccharide from Laminaria japonica by adding 
the cultured medium of escherichia coli transformed with vector 
plkl08s (kf cc-11303 ) or endo-beta-1 , 3-glucanase produced therefrom into 
laminarin isolated from laminaria japonica 
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L8 ANSWER 2 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Dietary-fiber-degrading enzymes from a human intestinal Clostridium and 
their application to oligosaccharide production from nonstarchy 
polysaccharides using immobilized cells 

AB The secretion of nonstarchy polysacchar ide-degrading enzymes from an 

anaerobic human intestinal bacterium, Clostridium butyr icum-bei jerinckii 
(isolated from human feces), was investigated. Growth of the bacterium 
was found when laminarin, konjac glucomannan, and pectic acid were added 
sep. to the culture media as sole carbon source. The corresponding 
degrading enzymes for these dietary fibers, laminarinase 
(endo-1, 3-p-glucanase) , endo-1 , 4-p-mannanase, endo- and 
exo-pectate lyases, and pectin methylesterase, were then purified and 
characterized. These extracellular enzymes, which were secreted by the 
bacterium in the human large intestine, were considered to contribute to 
digestion of the ingested dietary fibers to their oligosaccharides, 
following by short-chain fatty acid fermentation by the bacterium. We have 
developed cell immobilization techniques of the bacterium on 
cellulose-foam carriers that are effective for continuous production of the 
oligosaccharides from the dietary fibers in a fed-batch reactor system. 
From 9 g of pectic acid, a total of 3.96 g of 4,5-unsatd. digalacturonic 
acid was produced over 40 h in four 500-mL batch cultures. In the same 
manner, the corresponding oligosaccharides were obtained from konjac 
glucomannan and laminarin with average conversion rates of around 30-40%. 
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polysaccharides using immobilized cells 
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L8 ANSWER 3 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Alkyllaminarioligosaccharides manufacture with Streptomyces or enzyme 
AB Alkyllaminarioligosaccharides (I) are com. manufactured from alkylglucosides 
and p-l,3-glucan with saccharide transferase of Streptomyces. I are 
useful as cosmetics and pharmaceuticals. Manufacture of 
docecyllaminaritetraoside with SGTase of Streptomyces sp. DIC-108 was 
shown . 
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TI Manufacture of laminaripentaose from p-1 , 3-glucosyl compounds with 
glucanase 

AB Laminaripentaose (I) is manufactured by treating p-1 , 3-glucosyl compds . 
with p-1 , 3-glucanase from Streptomyces sp . in presence of metal 
salts. Purified curdlan was treated with enzyme from S. matensis DIC-108 
in acetate buffer containing NaCl at 55° for 20 h to produce .apprx.45% 
I . 
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TI Manufacture of laminaripentaose from p-1 , 3-glucosyl compounds with 

glucanase 
IN Ebara, Takeshi 
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L8 ANSWER 5 OF 15 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Laminaripentaose and its preparation with Streptomyces matensis producing 
P-l, 3-glucanase 

AB A method for the preparation of laminaripentaose by cultivating Streptomyces 
matensis strain DIC-108 in a pH range of 7.apprx.9 at 30.apprx.43° 
is described. A method for producing the enzyme ( p-l , 3-glucanase ) 
associated with the biosynthesis of laminaripentaose with S. matensis strain 
DIC-108 is also shown. 
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TI Synthesis of sulfated alkyl oligosaccharides with high anti-HIV activity. 
Dependence on the alkyl group and the oligosaccharide chain 

AB Sulfated alkyl laminari-oligosaccharides with potent anti-human 

immunodeficiency virus (HIV) activities were synthesized. In this study, 
we intended to synthesize highly anti-HIV active compds . using low mol. 
weight carbohydrates. To accomplish this aim, a surface-active agent type 
compound consisting of hydrophilic sulfated oligosaccharide and hydrophobic 
alkyl group portions was prepared Individual pure laminari-oligosaccharides 
from laminari-tetraose to -nonaose were used as the starting carbohydrate. 
Synthesis of peracetyl alkyl laminari-oligosaccharide was carried out with 
p-peracetylated laminari-oligosaccharides and corresponding ales, by 
using stannic tetrachloride as a Lewis acid catalyst. Sulfation was 
performed by using sulfur trioxide-pyridine complex. Anti-HIV activities 
were assayed by means of MT-4 cells and HIV-1HTLV-I I I viruses. All 
sulfated alkyl laminari-oligosaccharides except for those having short 
alkyl chains such as Bu group, exhibited potent inhibitory effects on HIV 
infection. The anti-HIV activity of sulfated dodecyl and sulfated 
octadecyl laminari-pentaoside through laminar i-nonaoside was almost 
equivalent, although only sulfated octadecyl laminari-pentaoside had a 
considerably high cytotoxicity. In addition, sulfated perf luoroalkyl 
laminari-oligosaccharides had highly anti-HIV activities and negligible 
cytotoxicities . 
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TI Synthesis of Sulfated Alkyl Laminara-Oligosaccharides Having Potent 

Anti-HIV Activity and the Relationship between Structure and Biological 
Activities 

AB The synthesis of potently anti-HIV-active sulfated alkyl 

laminara-oligosaccharides composed of glucosidic residues of 5-9 was 
investigated. The anti-HIV activity and the anticoagulant activity of 
these sulfated alkyl laminara-oligosaccharides were assessed. The 
synthesis and separation of resp. laminara-oligosaccharides were accomplished 
in a route starting from acetolysis and hydrolysis of curdlan followed by 
HPLC. Alkyl oligosaccharides were synthesized using stannic tetrachloride 
as a Lewis acid catalyst, and then sulfation was carried out with the 
sulfur trioxide-pyridine complex after deacetylation . Sulfated dodecyl 
laminarapentoside through laminaranonoside showed almost the same anti-HIV 
activity. Although no cytotoxicity was detected on a series of dodecyl 
compds . , low-level cytotoxicity appeared with a series of octadecyl 
compds . On the other hand, the anticoagulant activity increased as the 
number of sugar units increased from 5 to 9 . 
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TI Synthesis of sulfated alkyl malto- and laminara-oligosaccharides with 
potent inhibitory effects on AIDS virus infection 

GI 




AB A series of sulfated alkyl oligosaccharides, e.g. I (n = 9, 11, 15, 17), 
including a sulfated dodecyl laminarapentaoside and a sulfated octadecyl 



maltohexaoside with potent anti-human immunodeficiency virus (HIV) 
activity, has been synthesized. An alkyl oligosaccharide in which a long 
alkyl group is bonded to the reducing end of the oligosaccharide was first 
synthesized in high yield. Peracetylated oligosaccharides reacted with 
such aliphatic ales, as 1-decyl and 1-dodecyl ales, with Lewis acids as 
catalysts. As in the glycosylation of the a and P 
peracetylated glycosides, the (3 anomer reacted exclusively, the 
acetylation was carried out with a sodium acetate-acetic anhydride at high 
temps, to maximize the proportion of the P anomer. 
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TI Oligosaccharide aromatic glycoside sulfate 

AB Sulfated aryl glycosides of glucose and galactose oligosaccharides were 
prepared Thus, p-D-galactopyranosyl- (l->4) - [p-D- 
galactopyranosyl- (l->4) ] 2-p-D-glucopyranose peracetate was 
glycosidated with 4-Me3CCH2CMe2C6H40H, deacetylated, and sulfated to a 
degree of sulfation of 87%. The resulting sulfated glycoside had an EC50 
against HIV in MT-4 cells of 0.04 (ig/mL and a selectivity index 
relative to cytotoxicity of >25000. 
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TI Preparation of antiviral sulfated oligosaccharides 
GI 




Oligosaccharides I (R = H, S03M; >1 R = S03M; M = alkali metal, 

NH4; n = 0-8), useful as virucides (no data), are prepared by sulfation of 

laminarioligosaccharides by sulfation agents. Curdlan (50 g) was treated 

with (3-1, 3-glucanase in acetate buffer at 45° for 24 h to give 

23.8 g laminaripentaose, which (0.5 g) was sulfated with 

piperidine-N-sulf uric acid in DMSO to give 0.81 g sulfated 

laminaripentaose . 
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TI Transglycosylation and multiple attack of 

endo- ( l->3 ) -(3-D-glucanase L-IV from Spisula sachalinensis : a 

new approach to the evaluation of the degree of multiple attack on 

polysaccharides 

AB The marked capability for transglycosylation by 

endo- ( l->3 ) -p-D-glucanase L-IV from S. sachalinensis to 
glycerol, D-glucose, Me a- and p-D-glucopyranoside, and Me 

cellobioside as acceptors was employed to study the multiple attack of the 
enzyme on laminarin. The enzyme hydrolyzed, .apprx.4 glycosidic bonds 
during enzyme-substrate interaction. The relative transfer consts. for 
each acceptor were calculated 
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TI Laminarioligosaccharides as food preservatives and their preparation 
AB Food preservatives contain laminarioligosaccharides prepared by enzymic or 
acidic hydrolysis of p-1 , 3-glycosylsugars . The preservatives may 
contain amino acids. Laminarioligosaccharides do not change flavor of 
foods. Curdlan was enzymically hydrolyzed in a citrate buffer at 
45° for 12 h to give white powder containing laminaribiose 27.1, 
laminaritriose 50.3, laminaritetraose 12.4, and other 

laminarioligosaccharide 10.2%. Bread containing the laminarioligosaccharides 
was able to be preserved for longer periord. Antiseptic effect of the 
laminarioligossaccharides is described. 
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TI A process for epimerization of sugars 

AB A process for epimerization of sugars involves adding the sugar to a solution 
of a salt of a metal selected from Ni, Co, Ca, Sr, La, Ce, Pr, Nd, Y, or 
In, and polyamine R1R2 [NR5 (CH2 ) m] nNR3R4 [m = 2, 3; n = 1-9; R1-R5 = H, 
Cl-3 alkyl], or a polyether H (OCHR6CHR7 ) pOH (p = 2-400; R6, R7 = Cl-3 
alkyl) and heating the mixture CaC12.2H20 0.5, 

2, 5, 8-trimethyl-2, 5, 8-triazanonane (I) 0.5, and D-glucose 0.5 mmol were 
dissolved in 8 mL MeOH and the mixture was heated at .apprx.65° under 
reflux, cooled, diluted with 15 mL MeOH, and adjusted to pH 4 with IN aqueous 
H2S04. After 1 h, the mixture was passed through ion exchanger columns of 
Dowex 50W-X2 and MSA-1, removing CaC12 and I, to give 83% of a 36:64 mixture 
of D-glucose and D-mannose. 
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TI Laminaridigosaccharides as bifidobacterium growth promoters 
AB Laminarioligosaccharides are effective in enhancing the growth of the 
beneficial microorganisms Bifidobacterium. Curd run 50 g suspended in 
0.01M phosphate buffer, pH 6.0, 1L was mixed with end type 
p-1, 3-glucanase (200 units) prepared from Streptomyces DIC-108. The 
mixture was incubated at 45° for 2 h to give laminarioligosaccharide 
IV that markedly enhanced the growth on nutrient agar plates of 
Bifidobacterium, somewhat Lactobacillus casei and Streptococcus faecalis 
but not Escherichia coli. 
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TI Laminaripentaose 

AB Laminaripentaose (I) is produced by reacting p-1 , 3-glucanase (II) 

from Streptomyces with p-1 , 3-glycosyl polysaccharide or its partial 
hydrolyzate. Thus, 5 mL solution containing 2.2 units II prepared from 

culture 

broth of S. matensis DIC-108 (FERM-P 6593) was added to 0.25 g curdlan ( 
= 550) and the mixture was incubated at 45° for 24 h to yield 188 mg 
I . 
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